High-mobility group box-1 inhibition stabilizes intestinal permeability through tight junctions in experimental acute necrotizing pancreatitis.
In acute necrotizing pancreatitis (ANP), bacterial translocation (BT) from the gastrointestinal tract is the essential pathogenesis in the development of septic complications. Although high-mobility group box-1 (HMGB1) is associated with BT and organ dysfunction in ANP, the mechanism of HMGB1 in the intestinal barrier dysfunction and BT has not been well addressed. In this study, we intend to address the role of HMGB1 in ANP involving BT and intestinal barrier dysfunction. Experimental ANP was achieved in male Sprague-Dawley rats through a retrograde injection of taurocholate into the common biliopancreatic duct following a laparotomy operation. HMGB1 blockade intervention was conducted with a subcutaneous injection of anti-HMGB1 antibody immediately before the laparotomy procedure. Twenty-four hours after ANP induction, pancreatic and intestinal tissues and blood samples were collected for a histopathological assessment and lipid peroxidation or glutathione (GSH) evaluation. AP-induced barrier dysfunction was determined by an intestinal permeability assessment. Tight junction proteins and autophagy regulators were investigated by western blotting, immunohistological analysis and confocal immunofluorescence imaging. ANP developed as indicated by microscopic parenchymal necrosis and fat necrosis, which were associated with intestinal mucosal barrier dysfunction. HMGB1 inhibition played a protective role in intestinal mucosal barrier dysfunction, protected against microbiome changes in ANP, and relieved intestinal oxidative stress. Additionally, HMGB1 inhibition attenuated intestinal permeability; preserved the expression of TJs, such as claudin-2 and occludin; and decreased autophagy. Furthermore, the autophagy regulator LC3 and TJ protein claudin-2 were both upregulated in ANP according to dual immunofluorescence analysis. HMGB1 inhibition ameliorated the severity of experimental ANP though beneficial effects on BT, mainly involving in TJ function.